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ABSTRACT 



Introduction of discontinuous transmission in CDMA com- 
munications techniques is achieved by using a lower spread- 
ing ratio, whereby the spread information only fills an 
information part of a frame in a compressed mode, leaving 
an idle part of the frame in which to perform other functions, 
such as evaluation of other frequencies and execution of 
seamless handover between frequencies. 

37 Claims, 2 Drawing Sheets 
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NON-CONTINUOUS TRANSMISSION FOR 
SEAMLESS HANDOVER IN DS-CDMA 
SYSTEMS 

This application is a continuation of application Ser. No. 5 
08/075,892, filed Jun. 14, 1993, abandoned. 

FIELD OF INVENTION 

The present invention relates to the use of Code Division 10 
Multiple Access (CDMA) communications techniques in 
cellular radio telephone conmiunication systems, and more 
particularly, to a method and apparatus for seamless han- 
dover of call links between frequencies by non-continuous 
transmission in a Direct Sequence-Code Division Multiple 15 
Access (DSCDMA) communication technique. 

BACKGROUND OF THE INVENTION 

CDMA or spread spectrum communications have been in 20 
existence since the days of World War II. Early applications 
were predominantly military oriented. However, today there 
has been an increasing interest in using spread spectrum 
systems in commercial applications. Some examples include 
digital cellular radio, land mobile radio, satellite systems, 25 
and indoor and outdoor personal conmiunication networks 
referred to herein collectively as cellular systems. 

Currently, channel access in cellular systems is achieved 
using Frequency Division Multiple Access (FDMA) and 
Time Division Multiple Access (TDMA) methods. In 30 
FDMA, a communication chaimel is a single radio fre- 
quency band into which a signal's transmission power is 
concentrated. Interference with adjacent channels is limited 
by the use of band pass filters which only pass signal energy 
within the specified frequency band. Thus, with each chan- 35 
nel being assigned a different frequency, system capacity is 
limited by the available frequencies as well as by limitations 
imposed by channel reuse. 

In TDMA systems, a channel consists of a time slot in a 
periodic train of time intervals over the same frequency. 
Each period of time slots is called a frame. A given signal's 
energy is confined to one of these time slots. Adjacent 
channel interference is limited by the use of a time gate or 
other synchronization element that only passes signal energy 
received at the proper time. Thus, the problem of interfer- 
ence from different relative signal strength levels is reduced. 

With FDMA or TDMA systems or hybrid FDMA/IDM A 
systems, the goal is to insure that two potentially interfering 
signals do not occupy the same frequency at the same time. 
In contrast. Code Division Multiple Access (CDMA) allows 
signals to overlap in both time and frequency. Thus, CDMA 
signals share the same frequency spectrum in present day 
systems. In the frequency or the time domain, Uie multiple 
access signals appear to be on top of each other. 

There are a number of advantages associated with CDMA 
communication techniques. Hie capacity limits of CDMA- 
based cellular systems are projected to be several times that 
of existing analog technology as a result of the properties of 
a wide band CDMA system, such as improved interference go 
diversity, voice activity gating, and reuse of the same 
spectrum in interference diversity. 

In principle, in a CDMA system the informational data 
stream to be transmitted is impressed upon a much higher 
rate data stream known as a signature sequence. Topically, 65 
the signature sequence data are binary, providing a bit 
stream. One way to generate this signature sequence is with 
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a pseudo-noise (PN) process that appears random, but can be 
replicated by an authorized receiver. The informational data 
stream and the high bit rate signature sequence stream are 
combined by multiplying the two bit sueams together, 
assuming the binary values of the two bit streams are 
represented by +1 or -1. This combination of the higher bit 
rate signal witii the lower bit rate data stream is called 
spreading the informational data stream signal. Each infor- 
mational data stream or charmel is allocated a unique 
spreading code (signature sequence). The ratio between the 
signature sequence bit rate and the information bit rate is 
called the spreading ratio. 

A plurality of coded information signals modulate a radio 
frequency carrier, for example by quadrature phase shift 
keying (QPSK), and are jointly received as a composite 
signal at a receiver. Each of the coded signals overlaps all of 
the other coded signals, as well as noise-related signals, in 
both frequency and tirne. If the receiver is authorized, then 
the composite signal is correlated with one of the unique 
codes, and the corresponding information signal can be 
isolated and decoded. 

One CDMA technique, here called "traditional CDMA 
with direct spreading", uses a signature sequence to repre- 
sent one bit of information. Receiving the transmitted 
sequence or its complement (the uansmitted binary 
sequence values) indicates whether the information bit is a 
"0" or "1". The signature sequence usually comprises N bits, 
and each bit is called a "chip". The entire N-chip sequence, 
or its complement, is referred to as a transmitted symbol. 
The receiver correlates the received signal with the known 
signature sequence of its own signature sequence generator 
to produce a normalized value ranging from -1 to +1 . When 
a large positive correlation results, a "0" is detected; when 
a large negative correlation results, a "1" is detected. 

Another CDMA technique, here called *t:DMA with 
direct spreading" allows each transmitted sequence to rep- 
resent more than one bit of information. A set of code words, 
typically orthogonal code words or bi-orthogonal code 
words, is used to code a group of information bits into a 
much longer code sequence or code symbol. A signature 
sequence or scramble mask is modulo-2 added to the binary 
code sequence before transmission. At the receiver, die 
known scramble mask is used to descramble the received 
signal, which is then correlated to all possible code words. 
The code word with the largest correlation value indicates 
which code word was most likely sent, indicating which 
information bits were most likely sent. One common 
orthogonal code is the Walsh-Hadamard (WH) code. 

In CDMA, also referred to as direct sequence CDMA 
(DS-CDMA) to distinguish it from firequency hopping 
CDMA, the "information bits" referred to above can also be 
coded bits, where the code used is a block or convolutional 
code. One or more information bits can form a data symbol. 
Also, the signature sequence or scramble mask can be much 
longer than a single code sequence, in which case a sub- 
sequence of the signature sequence or scramble mask is 
added to the code sequence. 

For future cellular systems, the use of hierarchical cell 
structures will prove valuable in even further increasing 
system capacity. In this cell structure, part of the wave-band 
of a larger cell or macro cell is devoted to smaller cells or 
micro cells existing within the macro cell. For instance, 
micro cell base stations can be placed at a lamp post level 
along urban streets to handle the increased traffic level in 
congested areas. Each micro cell might cover several blocks 
of a street or a tunnel, for instance. Even in CDMA systems. 
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the different types of cells (macro and micro) would or will 
operate at different frequencies so as to increase the capacity 
of the overall system. See, H. Eriksson ct at, **Multiple 
Access Options For Cellular Based Personal Comm.," Proc, 
43rd Vehic, Tech. Soc. Conf., Secaucus, 1993. Reliable 
handover procedures must be supported between the differ- 
ent cell types, and thus between different frequencies. 

In a cellular communication system such as disclosed in 
U.S. PaL No. 5,101,501 to Gilhousen et at. (herein incor- 
porated by reference), reliable handover between base sta- 
tions is viable if the carrier frequency is not changed. TTie 
procedure used is called soft handover through macro- 
diversity, whereby the mobile station is connected to more 
than one base station simultaneously. 

In this conventional CDMA cellular telephone system, 
each cell has several modulator-demodulator units or spread 
spectrum mediums. Each modem consists of a digital spread 
spectrum transmit modulator, at least one digital spread 
spectrum data receiver and a searcher receiver. Each modem 
at the base station can be assigned to a mobile station as 
needed to facilitate communications with the assigned 
mobile station. In many instances many modems are avail- 
able for use while other ones may be active in communi- 
cating with respective mobile stations. In the Gilhousen 
system a handoff scheme is employed for a CDMA cellular 
telephone system in which a new base station modem is 
assigned to a mobile station while the old base station 
continues to service the call. When the mobile station is 
located in the transition region between the two base sta- 
tions, it communicates with both base stations. 

When mobile station communications are established 
with the new base station, e.g., the mobile station has good 
communications with the new cell, the old base station 
discontinues servicing the call. This soft handoff is in 
essence a make-before-break switching function. The 
mobile station determines the best new base station to which 
communications are to be transferred to from an old base 
station. Although it is preferred that the mobile station 
initiate the handoff request and determine the new base 
station, handoff process decisions may be made as in con- 
ventional cellular telephone systems wherein the base sta- 
tion determines when a handoff may be appropriate and, via 
the system controller, request neighboring cells to search for 
the mobile station signal. The base station receiving the 
strongest signal as determined by the system controller then 
accepts the handoff. 

In the CDMA cellular telephone system, each base station 
normally transmits a **pilot carrier" signal. This pilot signal 
is used by the mobile stations to obtain initial system 
synchronization and to provide robust time, frequency and 
phase decking of the base station transmitted signals. 

In conventional DS-CDMA systems the mobile station is 
continuously occupied with receiving information from the 
network. In fact, DS-CDMA normally uses continuous 
reception and transmission in both link directions. Unlike 
TDMA, there are no idle time slots available to switch to 
other carrier frequencies, creating two problems related to 
handover between frequencies. 

The first is reliable handover evaluation, i.e.. the proce- 
dure of deciding whether to handover to a given base station 
on a given frequency is appropriate at a particular instant. 
Since the mobile station can not provide any inter-frequency 
measurements to a handover evaluation algorithm in the 
network or the mobile station, the handover decision will be 
made without fiill knowledge of the situation of the mobile 
station, and therefore can be unreliable. 
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The second problem is the handover execution. When a 
decision has been made to handover a call to another base 
station on another carrier frequency, the mobile station must 
drop the existing link (or links when the system is operating 
with macro-diversity), switch to the new carrier frequency, 
and initiate a new link. When the mobile station and the new 
base station are establishing synchronization, information 
will be lost and the call quality will degrade. 

These problems could be solved by implementing two 
receivers in the mobile station, but this would involve an 
undesirable increase the amount of RF hardware needed. 

SUMMARY OF THE INVENTION 

To solve the problems outlined above, the present inven- 
tion introduces discontinuous transmission into CDMA 
communications techniques. This is achieved by using a 
compressed mode wherein a lower spreading ratio is used 
such that the spread information only fills a part of a frame, 
referred to as the information part herein (also referred to 
herein as a first part). The information is compressed into the 
information part of the frame in this compressed mode, 
leaving a part of the frame, referred to herein as an idle part 
(also referred to herein as a second part), in which to perform 
other functions, such as evaluation of other frequencies and 
execution of seamless handover wherein a user does not 
detect the handover. 

The use of normal and compressed mode fi^es provides 
the ability to exploit the advantages of slotted transmission/ 
reception in hierarchical cell structures while using DS- 
CDMA. It is possible to measure on other carrier frequen- 
cies, thereby providing reliable handover decisions. Further, 
handover execution between carrier frequencies can be 
made seamless by establishing a new link before releasing 
the old one. This can be done without the need of two 
receivers. 

BRIEF DESCRIPTION OF THE DRAWING 

The features and advantages of the present invention will 
become apparent from the detailed description set forth 
below when taken in conjunction with the drawings, in 
which: 

FIG. 1 is a schematic representation of communication 
links in a portion of a cellular communications system; 

FIGS. 2A and 2B are examples of a normal mode trans- 
mission and a compressed mode transmission, respectively, 
during four frames; and 

FIG. 3 is a block diagram of pertinent parts of the receiver 
and transmitter structure of the mobile and base stations, 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

FIG. 1 illustrates a small portion of a cellular communi- 
cations system including a mobile station MS and a first base 
station BSl and a second base station BS2. In a practical 
system, there is a multiplicity of mobile stations and many 
base stations. The base stations BSl and BS2 are intercon- 
nected by land lines Tj and T2 to a radio network controller 
RNC. The radio network controller RNC may include sev- 
eral layers of hierarchical structure, such as a mobile switch- 
ing center (MSC) and base station controller. 

Normally in CDMA systems, information is transmitted 
in a structure of frames with fixed length, e.g., 5-20 ms. 
Information to be transmitted within a frame is coded and 
spread together. The maximum allowable spreading ratio is 
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conventionally used, resulting in continuous transmission 
during the whole frame, such as shown in FIG. 2A. Full 
frame transmission is denoted the normal mode transmission 
herein. 

The present invention introduces discontinuous transmis- 5 
sion into CDMA systems for, e.g., reliable handover evalu- 
ation and execution. This is achieved by using a lower 
spreading ratio, whereby the spread information only fills an 
information part of a frame in a compressed mode, leaving 
a residual, idle part idle in which no power is transmitted, as lo 
shown in FIG. 2B. 

In the inventive method, this slotted code division mul- 
tiple access communication technique impresses an infor- 
mational data stream to be transmitted at a higher rate data 
signature sequence to produce coded information signals. 
The coded information signals are transmitted on a channel 
according to a frame structure comprising frames, each 
frame being of a specific time duration (e.g.. 5-20 ms). In 
contrast to previous CDMA techniques, the coded informa- 
tion signal is transmitted discontinuously in the compressed 
mode wherein the fi^me includes an information part con- 
taining the coded information signal and an idle part wherein 
the coded information signal is not transmitted. 

The evaluation of other cartier frequencies for basing 
handover decisions is easily performed by using the com- 
pressed mode in the down-link from a base station to a 
mobile station on a regular, predetermined basis. After 
switching to another frequency, the evaluation of the other 
carrier frequency can be carried out in any suitable fashion, 
e.g., such as disclosed in U.S. PaL No. 5,175,867 to Wejke 
et al. Tlie mobile station MS performs measurements in the 
down-link (MAHO) and the evaluation can be performed in 
the mobile station MS and/or the radio network controller 
RNC. 

35 

The mobile station MS performs measurements on other 
carrier frequencies during the idle part of the compressed 
mode frame since during this time it is not required to listen 
to the base station to which it is currendy linked. TTie 
measurements are relayed to the radio network controller ^ 
RNC (through the currently linked base station or base 
stations), providing the means for mobile assisted handover 
(MAHO). The mobile assisted handover may be otherwise 
done in a manner derived from the teachings of U.S. Pat 
Nos. 5,175,867 or 5,042,082, or other suitable MAHO 
technique. 

The compressed mode is used intermittently at a rate 
determined by the radio network controller RNC in the 
preferred embodiment The radio network controller RNC 
can determine the frequency of use of the compressed mode 50 
based on a variety of factors, such as the radio propagation 
conditions, the mobile station MS speed, interference factors 
(e.g., interference load), the relative call density, and the 
proximity to cell boarders where handover is more likely to 
be neede»d. Most frames still use normal mode transmission 55 
in typical situations. 

Execution of a call handover is also handled in the 
compressed mode in a preferred embodiment of the present 
invention. After deciding on handover to a new base station 
broadcasting on another carrier frequency, the compressed 60 
mode is entered. Communication with the old base station(s) 
is maintained while establishing a new link during the idle 
part of the frame. Thereby complete synchronization with 
the new base station is obtained, establishing a new link, Hie 
handover is completed by dropping the old link(s) and 65 
returning to normal mode transmission. By keeping the old 
link(s) also after the new link is synchronized, communica- 
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tion to the new and the old base stations simultaneously can 
be employed (establishing macro-diversity on two carrier 
frequencies) making the scheme a make-before-break 
metiiod. This scheme for seamless inter-frequency handover 
can be used for both up- and down-links. 

The duty cycle is the ratio of the information part of a 
frame to the frame duration and is controlled on a frame by 
frame basis. For measurements on other frequencies, the 
duty cycle can remain relatively high (e.g., 0.8) since only 
a short period of time is needed for the measurement For 
execution of macro diversity between two frequencies, the 
same infonhation is sent on botii. Therefore, the duty cycle 
should be approximately 0.5. The compressed mode is used 
only intermittently and the normal mode (duty cycle=l) is 
used the remainder of the time because it is more efficient 
due to the larger spreading ratio. The radio network con- 
troller RNC controls the compressed mode scheme for each 
individual connection in a preferred embodiment. 

The duty cycle can be varied according to the require- 
ments for obtaining synchronization of the link between the 
mobile station MS and the base station BS. However, if 
simultaneous conamunication (macro-diversity) is used, a 
duty cycle of about 50% is preferred. In this way, the 
communication channels to the two BS are of equal duty 
cycle. 

To control the transmission quality, the transmission 
power used during the information part of the frame is a 
function of the duly cycle, in the preferred embodiment of 
the present invention. For example. 

Pi m 

Duly Cyde 

wherein Pi=power used for normal mode transmission. 

This increased power is needed to maintain transmission 
quality in the detector if the duty cycle and thus the 
spreading ratio is reduced. During the rest of the frame, i.e., 
the idle part, the power is turned off when compressed mode 
is used for measuring other carrier frequencies, for example. 

The variation in total transmitted power from a base 
station BS can be smoothed by staggering (spreading in 
time) the deployment of compressed mode over a number of 
users in a certain time span. Since signal strength measure- 
ment on another carrier frequency is likely to require only a 
fraction of a frame, the duty cycle can be made high, thereby 
reducing the variation in the power transmission. 

If the mobile station MS is in macro-diversity mode, i.e., 
the mobile station MS is connected to more than one base 
station, it is necessary that all coimected base stations BSl 
and BS2 employ the same transmission mode and duty cycle 
for any given frame. Macro-diversity may be used to 
improve call quality, as well as for call handover. This 
synchronization can be achieved in any suitable fashion, and 
in a preferred embodiment it is achieved through the radio 
network controller RNC connecting the base stations BSl 
and BS2. For instance, the synchronization can be achieved 
as taught in U.S. patent application No. 08/075,893 to Teder 
et al. filed concurrently herewith. 

The present invention can be implemented in any suitable 
system such as illustrated in FIG. 3. The same basic type of 
transmitter and receiver can be used in both the mobile 
station MS and the base station BS. On the transmitter side 
30, information data is input to a spreading and framing unit 
31 wherein the information is slotted coded according to the 
DS-CDMA technique of the present invention. The spread 
and framed data is then transferred to a transmitter 32 and 
thereafter transmitted. The duty cycle and the frame timing 
are controlled by a mode controller 33 in accordance with 
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the above method. The duty cycle of the relative power of 
the carrier frequency is also controlled by the mode con- 
troller 33 as described above. The mode controller 33 is 
controlled according to a measurement/handover algorithm. 
This algorithm can be implemented through software in 5 
either the mobile station MS or in the radio network con- 
troller RNC, or both, as a given situation makes advanta- 
geous. 

On the receiver side 35, the mode controller 36 controls 
the duty cycle of the cartier frequency or frequencies and the 
frame timing of a radio frequency receiver 37. The radio 
frequency receiver 37 receives an incoming radio signal and 
demodulates it according to the duty cycle as controlled by 
the mode controller 36. The demodulated signal is input to 
an information decoder 38 the duty cycle and frame timing 
of which is controlled by the mode controller 36. The mobile 
station MS also includes a decoder 39 for channels having 
fixed spreading such as the pilot channel on which mea- 
surement of the signal strength of neighboring base stations 
BS is carried out. The mode controller 36 controls the duty 
cycle, frame timing (which part of the frame is active), a ^ 
carrier frequency (or frequencies in the receiver, if receiving 
from two different frequencies) and the relative power level. 

The decision to enter the compressed mode can be made 
by using the algorithm in the radio network controller RNC. 
Alternatively, the network may command that every down- 
link frame should be in the compressed mode, and this 
conunand is communicated to the mobile stations MS. Other 
methods of governing when the compressed mode is used 
can be easily envisioned. 

Hie present invention's use of normal and compressed 
mode frames provides the ability to exploit the advantages 
of slotted transmission/reception in hierarchical cell struc- 
tures (see also the aforementioned article by H. Eriksson 
etal) while using DS-CDMA. It is possible to measure other 
carrier frequencies, thereby providing reliable handover 
decisions. Further, handover execution between carrier fre- 
quencies can be made seamless by establishing a new link 
before releasing the old one. This can be done without the 
need for two receivers. 

The preceding description of the preferred embodiments ^ 
are provided to enable any person skilled in the ait to make 
and use the present invention. Various modifications to these 
embodiments will be readily apparent to those skilled in the 
art. and the principles described herein may be applied 
without departing from the scope and spirit of the present 
invention. Thus, the present invention is not limited to the 
disclosed embodiment, but is to be accorded the widest 
scope consistent with the claim below. 

What is claimed is: 

1. A method of code division multiple access in cellular 
communications, said method comprising steps of: 

impressing an informational data stream to be transmitted 
on a higher rate data signature sequence to produce a 
coded information signal; and 

transmitting said coded information signal on a channel 
according to a frame structure comprising frames, each 
frame having a specific time duration, 

said transmitting step includes intermittently transmitting 
said coded information signal in a compressed mode, 60 
using a lower spreading ratio, wherein a frame trans- 
nutted in said compressed mode includes a first part 
having a time duration less than said specific time 
duration and containing a complete coded information 
signal., and a second part. 65 

2, A method according to claim 1, comprising a further 
step of increasing a transmission power level used during a 
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first part of a compressed mode fi^e as a function of a duty 
cycle, defined as a ratio of the time duration of said first part 
to said specific time duration, of said compressed mode 
frame. 

3. A method in accordance with claim 1, wherein no 
power is transmitted during said second part. 

4. A method according to claim 1, wherein said com- 
pressed mode is used in one radio link without coordination 
with use of compressed mode lii other radio links. 

5. A method according to claim 2, further comprising the 
step of smoothing variations in total transmitted power by 
spreading in time use of compressed mode frames over a 
number of users in a determined time span. 

6. A method according to claim 1, wherein a frequency of 
use of said compressed mode is based on one or a combi- 
nation of one or more of the following factors: mobile 
station speed, interference load, relative call density, and 
proximity to cell boarders. 

7. A method according to claim 1, wherein the com- 
pressed mode is used in a down-link. 

8. A method according to claim 1, wherein the com- 
pressed mode is used in both a down-link and an up-link. 

9. A metiiod according to claim 1, wherein the com- 
pressed mode is used in an up-link. 

10. A method according to claim 7, comprising the further 
step of performing measurements, in a mobile station, of 
carrier frequencies during a second part of a down-link 
compressed mode frame. 

11. A method according to claim 8, comprising the further 
step of performing measurements, in a mobile station, of 
carrier frequencies during a second part of a down-link 
compressed mode frame. 

12. A method according to claim 8, comprising the further 
step of utilizing said compressed mode when synchronizing 
on a new carrier frequency and establishing a new radio link 
during said second part of a compressed mode frame. 

13. A method according to claim 12, comprising the 
further step of maintaining conmiunication on both a pres- 
ently used radio link and said new radio link, using said 
second part of a compressed mode frame for communicating 
on said new radio link. 

14. A method according to claim 13, comprising the 
further step of dropping said presentiy used radio link and 
returning to a nonnal mode frame transmission, wherein a 
normal mode fi^e consists of only said coded information 
during the entirety of said specific time duration. 

15. A method according to claim 11, comprising the 
further steps of utilizing said compressed mode when syn- 
chronizing communication on a new carrier frequency and 
establishing a new radio link during said second part of a 
compressed mode frame. 

16. A method according to claim 15, comprising the 
further step of maintaining conununication on both a pres- 
ently used radio link and said new radio link using said 
second part of a compressed mode frame for communicating 
on said new radio link. 

17. A method according to claim 16, comprising the 
further steps of dropping said presentiy used radio link and 
returning to normal mode frame transmission, wherein a 
normal mode frame consists of only said coded information 
during the entirety of said specific time duration. 

18. A method according to claim 10, comprising the 
further step of performing handover evaluation using said 
measurements of a carrier frequency differing in frequency 
from a carrier frequency upon which a present link is 
established. 

19. A method according to claim 11, comprising the 
further step of performing handover evaluation using said 
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measurements of a carrier frequency differing in frequency 
from a carrier frequency upon which a present link is 
established. 

20. A method according to claim 19, comprising the 
ftirther steps of utilizing said compressed mode when syn- 5 
chronizing communication on a new carrier frequency and 
establishing a new link, based on said handover evaluation, 
during said second part of a compressed mode frame. 

21. A method according to claim 20, comprising the 
further step of maintaining communication on both a pres- 
ently used radio link and said new radio link, using said 
second part of a compressed mode frame for communicating 
on said new radio link. 

22. A method according to claim 21, comprising the 
further steps of dropping said presently used radio link and 
returning to a normal mode frame transmission, wherein a 
normal mode frmToc consists of only said coded information 
during the entirety of said specific time duration. 

23. A method according to claim 8, comprising the further 
step of utilizing said compressed mode when executing 
seinless handover by 20 

performing communications on a present radio link dur- 
ing said first part, 

synchronizing communication on a new carrier fiiequency 
during said second part, 

establishing a new radio link during said second part, 

dropping the present link when communication on said 
new radio link has been established, and 

performing communications on the new radio link using 
a normal mode transmission, wherein a normal mode 30 
frame consists of only said coded information during 
the entirety of said specific time duration. 

24. A method according to claim 11. comprising the 
further step of utilizing said compressed mode when execut- 
ing seamless handover by 35 

performing communications on a present radio link dur- 
ing said first part, 

synchronizing communications on a new carrier fre- 
quency during said second part, 

establishing a new radio link during said second part, 

dropping the present link when communication on said 
new radio link has been established, and 

performing communications on the new radio link using 
a normal mode transmission, wherein a normal mode 45 
frame consists of only said coded infonnation during 
the entirety of said specific time duration. 

25. A method according to claim 19, comprising the 
further steps of utilizing said compressed mode when 
executing seamless handover by 50 

performing communications on a present link during said 
first part, 

selecting a new carrier frequency based on said handover 
evaluation, 

synchronizing communication on said new carrier fre- 

quency during said second part, 
establishing a new radio link during said second part, 
dropping the present link when communication on said 

new radio link has been established, and go 
performing communications on the new radio link using 

a normal mode transmission, wherein a nonnal mode 

frame consists of only said coded information during 

the entirety of said specific time duration. 

26. An apparatus for transmitting information in a code 65 
division multiple access system transmitting information in 
frames of specific time duration, said apparatus comprising: 
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means for spreading and framing data in either a normal 
mode, wherein a nonnal mode frame consists of only 
said coded information during the entirety of said 
specific time duration, or, a compressed mode, wherein 
frames include a first part of less than said specific time 
duradon, said first part containing a complete coded 
infonnation signal, and a second part, said spreading 
and framing means including an input and an output; 

means for controlling which of said compressed mode and 
said normal mode is used in said spreading and framing 
means; and 

means for transmitting said coded information signal 

output of said spreading and framing means. 
27. The apparatus according to claim 26, further com- 
prisingi- 

means for receiving radio frequencies; 

an information decoder, operatively connected to said 
means for receiving, capable of decoding information 
in accordance with said compressed mode and said 
normal mode; and 

means, operatively connected to said information 
decoder, for controlling which of the compressed mode 
and the normal mode is used in said information 
decoder. 

28] The apparatus according to claim 27, wherein said 
mode control means selects a mode according to a measure- 
ment/handover algorithm. 

29. The apparatus according to claim 26, wherein said 
apparatus forms part of a mobile station. 

30. The apparatus according to claim 29, , further com- 
prising means for decoding channels with fixed spreading 
ratios. 

31. The apparams according to claim 26, wherein said 
apparatus is part of a base station. 

32. The apparatus according to claim 28, wherein part of 
said algoritimi is implemented in a mobile station and part 
of said algorithm is implemented in a base station. 

33. The apparatus according to claim 26, wherein one of 
said apparatus is located in a mobile station and another of 
said apparatus is located in a base station. 

34. The apparatus according to claim 26, wherein power 
supplied to said means for transmitting during a first part of 
a frame is controlled by said mode control means. 

35. The apparatus according to claim 27, wherein frame 
timing of said receiver means is controlled by said mode 
control means. 

36. The apparams according to claim 29, wherein a duty 
cycle of the compressed mode frame of said receiver means 
is controlled by said mode control means. 

37. A method of code division multiple access in cellular 
communications, said method comprising steps of: 

impressing an informational data stream to be transmitted 
on a higher rate data signature sequence to produce a 
coded information signal; and 

transmitting said coded information signal on a channel 
according to a frame structure comprising frames, each 
frame having a specific time duration, 

said transmitting step includes transmitting said coded 
infonnation signal in a compressed mode, using a 
lower spreading ratio, wherein said compressed mode 
frame includes a first part containing all of said coded 
information signal and a second pan. 

4: He * * * 
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